Neuronal responses to turtle head rotation in vitro.
Extracellular recordings were made during vestibular stimulation from an in vitro turtle brain stem in which the temporal bones remained attached. Under visual control, microelectrodes were slowly advanced into the vestibular nucleus (VN) while we rotated the brain and searched for a single isolated unit whose spike activity was modulated by the lateral semicircular canals. In some experiments, responses were shown to be due to stimulation of the lateral canals, either by positioning the brains in forward or backward pitch during horizontal rotation or by plugging the vertical canals with wax. VN neurons usually had low spontaneous activity and rectified sinusoidal responses to sinusoidal stimulation. Spike response histograms were averaged from many stimulus cycles and were then fit to a sine function. The fitted phase and amplitude parameters were plotted relative to stimulus frequency and amplitude. The sample of VN cells were quite heterogeneous. Using stimuli at 1 Hz, however, each cell's response phase was weakly correlated with the slope of the plots of response amplitude versus frequency so that a cell could be categorized as sensitive to velocity or acceleration and as sensitive to ipsiversive or contraversive rotation, depending on whether its phase was near -180 degrees, -90 degrees, 0 degrees, or 90 degrees, and whether the gain exceeded 0.4 spikes/s per degrees/s. The properties of these VN cells suggest that there is substantial complexity in the vestibular responses at this first site of central vestibular processing. These data are compared to that of other species where such vestibular signals play an important role in oculomotor and spinal reflexes.